INTRODUCTION
About 90% of ruminal thiamine is synthesized by microorganisms (Breves et al., 1981) , which provide a suffi cient thiamine amount to the ruminant animal. The thiamine requirement for the high yielding cows can be higher (Girard, 2000) , due to the high thiamine excretion through milk and the high concentrate level offered, which can impair the rumen digestion. Feed particle size (PL) can also infl uence the rumen digestion. The reduction of PL of grass silage (GS) from 25 to 5.5 mm increased the feed intake (Zebeli et al., 2003; Tafaj et al., 2004) while the rumen conditions were slightly impaired. As ruminal thiamine content is a result of microbial activity, we hypothesised that the effects of PL of GS on rumen milieu can be also refl ected in the thiamine content. The results of the same experiment about the digestible organic matter intake (DOMI), pH and ruminal concentration of SCFA, diaminopimelic acid (DAPA) and protozoa (Zebeli et al., 2003; Tafaj et al., 2004) are also correlated to the thiamine concentration.
MATERIAL AND METHODS

Animals, diets and sample collection
The study was carried out on three Holstein cows (BW 640 kg, 63 DIM, 36 kg milk/d) fi tted with ruminal cannulae (100 mm i.d.). Grass silage (GS) (13.2% CP, 46.5% NDF, degradation rate of DM [DM-k d ] 0.087) that was harvested at 25mm theoretical length provided the coarse GS. By re-cutting the ensiled GS in a forage harvester the PL levels of 11 and 5.5 mm were obtained. The GS was offered as TMR (15.1% CP, 35% NDF, DM-k d 0.105) with a concentrate (C) mixture (18.7% CP, 19.3% NDF, DM-k d 0.127) and hay (H) (GS:H:C= 45:5:50). Cows were fed ad libitum twice daily at 08.00 and 16.00 h. After 11-d adaptation, the digesta samples were collected from different rumen digesta compartments (D) in 4 sampling times (T: 1 h prior, 2 h, 7 h and 11h after the morning feeding). Each sampling was repeated over two days. Solid digesta was taken from dorsal and ventral rumen according to Tafaj et al. (2001) , pooled, manually squeezed and fi ltered through cloth bags (SRF-S). Free liquid (FRL) was collected from ventral rumen by a vacuum pump. The samples for thiamine analyses were kept frozen at -20°C for no longer as six months.
Thiamine analysis
Thiamine was extracted out of the digesta by acidic and enzymatic digestion according to Analytical Methods Committee (1999), modifi ed. Analysis was performed by HPLC, using a reversed-phase column and fl uorescence detection, after the precolumn derivatization of thiamine to thiochrome using K 3 [Fe(CN) 6 ].
Statistical analyses
The effects of PL and D and PL×D on thiamine concentration were tested using a model for double (D, T) repeated measures (PROC MIXED, SAS, 8.2). The relationships among various parameters were tested by PROC REG, SAS, 8.2.
RESULTS AND DISCUSSION
Mean value and range of parameters studied are shown in Table 1 . Reducing the PL of GS led to an increase (P<0.05) of thiamine concentration in the SRF-S, while that in FRL was numerically higher than 11 and 25 mm PL. The SRF-S showed higher (P<0.05) thiamine concentration than FRL presumably due to the differences in the concentration of microorganisms and substrate in different digesta compartments (Table 2) . The ruminal thiamine concentration increased for PL of 11 mm with time after feeding. This trend was different for the PL of 5.5 mm. With increasing the DOMI the concentration of thiamine increased more in SRF-S (R²=0.56) as in FRL (R²=0.28). This relationship is also consistent with the positive relationship between the SCFA and the thiamine concentration in SRF-S (R²=0.33), presumably due to a better availability of energy for the ruminal microbial synthesis. This assumption was also partially supported by the positive relationship of thiamine concentration to the DAPA and protozoa concentration in SRF-S (Table 3) . Breves et al. (1981) found a positive relationship between the fl ow of thiamine and DOMI (R²=0.87) as well as the microbial nitrogen (R²=0.85) in duodenum. The relationship between the thiamine concentration and the ruminal pH was negative and clearly higher on 11 (R²=0.77; P<0.001) and 5.5 mm (R²=0.58; P<0.001) than on 25 mm (R²=0.12; P<0.05). The low pH values (5.1 to 5.5) were observed 1 h after the morning feeding, only in SRF-S. Alves de Oliveira et al. (1996) found also a negative relationship between pH (range 5.17 to 7.01) in the fl uid digesta of RUSITEC system and the thiamine concentration.
CONCLUSIONS AND IMPLICATIONS
The reduction of PL of GS from 25 to 11 and 5.5 mm led to an increase of thiamine concentration, mainly in SRF-S. The negative relationship of thiamine concentration to pH need to be considered only for the pH range studied. The higher thiamine concentration of SRF-S compared to FRL did refl ect the compartmental differences of microbial activity. The ruminal thiamine concentration refl ected in a great extent the changes of rumen conditions. Further studies are needed to prove in which extent the ruminal thiamine concentration can be used as a reliable indicator for studying the microbial activity in the rumen.
